In humans and nonhuman animals, early life adversity can affect an individual's 12 health, survival, and fertility for many years after the adverse experience. However, 13 whether early life adversity also imposes intergenerational effects on the exposed 14 individual's offspring is not well understood. Here, we fill this gap by leveraging 15 prospective, longitudinal data on a wild, long-lived primate. We find that juveniles whose 16 mothers experienced early life adversity exhibit high mortality before age 4, and this effect 17 is independent of the juvenile's own experience of early adversity. Furthermore, our results 18 point towards a strong role for classic parental effects in driving these effects: mothers that 19 experienced early life adversity displayed reduced viability in adulthood, which in turn led 20 to reductions in offspring survival. Importantly, these mothers' juvenile offspring often 21 preceded them in death by 1 to 2 years, indicating that, for high adversity mothers, the 22 quality of maternal care declines near the end of life. While we cannot exclude direct effects 23 of a parent's environment on offspring quality (e.g., transgenerational epigenetic changes), 24 our results are most consistent with a classic parental effect, in which the environment 25 experienced by a parent affects its future phenotype and therefore its offspring's 26 phenotype. Together, our findings demonstrate that adversity experienced by individuals 27 in one generation can have strong effects on the survival of offspring in the next generation, 28 even if those offspring did not themselves experience early adversity. 29 An individual's health, survival, and fertility can be profoundly shaped by its early life 30 environment (1). For example, in humans, low early life socioeconomic status predicts increased 31 risk of coronary heart disease (2-4), stroke (2, 5, 6), type II diabetes (7), poor perceived health 32 (8), and all-cause mortality (9, 10) in adulthood. Similarly, numerous studies of wild mammals 33 (11)(12)(13)(14) and birds (15)(16)(17) find that adult fecundity is reduced in animals that experienced 34 adverse early life environments, and a few have also found an effect of early life adversity on 35 adult survival (13)(14)(15) 18). 36 If the effects of early adversity extend to the descendants of exposed individuals, the 37 epidemiological and evolutionary impact of these effects would be further amplified. However, 38 evidence from humans for intergenerational effects that result directly from the early life 39 experience of the parent is mixed, as studies have produced somewhat contradictory results (19-40 22). For example, a study of the Överkalix population in Sweden identified strong, contrasting 41 effects of grandparents' exposure to early-life food scarcity on grand-offspring survival, 42 depending on small differences in the age at which the grandparent was exposed to scarcity (22).
survival of offspring to age four years (Table 2) could arise if offspring die after their mothers 150 die: even after weaning (approximately 1.5 years of age), juvenile baboons rely on their mothers 151 for social support and social learning (53) . Alternatively, these offspring may die before their 152 mothers die if those mothers are themselves in poor condition. To distinguish these alternatives, 153 we modeled offspring survival to age 2 years (halfway through the juvenile period) as a function 154 of maternal death during years 2-4 after an offspring's birth (i.e., the two years that followed the 155 offspring survival period modeled in the response variable). In this analysis we considered only 156 the subset of offspring in our dataset whose mothers survived the entirety of the first two years of 157 the offspring's life, and for whom we were able to evaluate the four significant predictors of 158 offspring survival identified above and in Table 2 (N=671). Our results showed that offspring 159 were less likely to survive during the first two years of life if they were born to mothers who died 160 2-4 years after their birth. In other words, these offspring were more likely to die even when their 161 mother was still alive (hazard ratio=1.50 [1.01-2.23], p=0.045).
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To test whether this link between offspring survival and maternal viability was driven by 163 maternal early adversity, we next partitioned our analysis of offspring survival to age 2 based on 164 whether the mother experienced either maternal loss or a close-in-age younger sibling (i.e., either 165 or both of the two maternal early life conditions that significantly predicted their offspring's 166 survival; Table 2 ). We found that, among offspring whose mothers experienced either or both of 167 these two conditions (N=247), maternal death in years 2-4 after the offspring's birth significantly 168 predicted reduced offspring survival to age 2 years (Figure 2a , hazards ratio=1.78, 95% CI = 169 [1.05-3.01], p=0.03). Maternal death in the same period did not, however, predict reduced 170 offspring survival when mothers had not experienced maternal loss or a close-in-age younger sibling (N=424; Figure 2b , hazard ratio=1.21, 95% CI = [0.7-2.2], p=0.53). This finding is 172 consistent with the hypothesis that maternal early life adversity results in low maternal viability 173 in adulthood, which in turn results in both earlier death for adult females and a reduction in their 174 ability to successfully raise offspring towards the end of their lives.
175
Maternal Early Life Adversity and Quantity of Maternal Care: We hypothesized that 176 developmental constraints imposed on females by early life adversity could lead to reduced 177 survival in their offspring as a result of two non-mutually exclusive mechanisms. First, mothers experience constraints not only as a result of their own early environment, but also as a result of 241 their mother's developmental history, including events that occurred years before the offspring's 242 own conception. Our results are consistent with the hypothesis that a female's condition at the 243 time of her offspring's conception and/or birth reflects her previous experiences, and that her 244 condition thereby influences the development and survival of her offspring (54, 75, 76) . The focal individual was born to a mother with a low social rank (mother's rank fell in the bottom quartile of the group's dominance hierarchy).
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Close-In-Age Younger Sibling
The focal individual had a younger sibling born to its mother within 18 months of the focal's birth.
0.20 -a These mirror criteria used in a previous analysis in our population (18), with the exception of 3 rank, which is evaluated here as a proportional measure. outranks. An animal therefore has a low maternal rank if her mother's rank is <0.25. The reduced 6 frequency with which low maternal rank appears in the maternal generation is a likely a result of 7 offspring of low-ranking mothers surviving less well (84), and therefore not surviving to appear 8 as mothers in our dataset. 
0.002
Offspring survive less well if they were born to a low-ranking mother. a An alternative model that considered cumulative maternal adversity was not a better or worse fit 3 than the reduced multivariate maternal adversity model (see Table S7 . For both the model 4 presented here and that in Table S7 , R 2 =0.07, log likelihood = -1598). 
